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Eight verified lesions of the optic chiasm were examined on 0.5 T magnetic resonance 
(MR) and GE 9800, 8800 computed tomographic (CT) scanners, Enlargement of the optic 
chiasm was demonstrated in all cases. There was some change of MR signal compared 
with brain in all but one case, which had no resemblance to contrast enhancement on 
CT scans. The signal was specific for hematoma in one case. Abnormal signal, probably 
signifying tumor spread into the optic radiation, was detected on T2-weighted images 
in one case. The resolution of MR scans is similar or superior to CT, and sagittal views 
are most useful in evaluating lesions in this location. 

Abnormalities of the optic chiasm are difficult to detect on CT scans because of 
the poor contrast difference between this structure and the subarachnoid space 
and the frequent occurrence of streak artifacts in this region [1-4]. Primary lesions 
are seldom distinguishable from secondary involvement by adjacent pathology. 
Metrizamide CT is usually performed for detailed delineation of lesions in this 
location [5]. High-resolution MR scanning is reported to be helpful in evaluating the 
normal optic chiasm and nerves, but documentation of pathologic lesions is limited 
[6]. Our study was aimed at comparing MR with plain CT and metrizamide CT in 
the evaluation of lesions of the optic chiasm, tracts, and radiation . 

Subjects and Methods 

Eight patients with lesions of the optic chiasm were examined: Three had primary optic 
chiasm tumors , two had extensions of optic nerve gliomas posteriorly into the optic chiasm 
and tract, one had a hematoma (probably secondary to a glioma), one had infiltration by an 
incompletely excised craniopharyngioma, and one had intracranial extension of retinoblas­
toma. Spin-echo (SE) MR scanning was performed on a O.S T superconducting scanner: 
Single- or multi section scans in the axial and sagittal planes were obtained in all cases using 
echo times (TEs) of 30 msec, repetition times (TRs) of SOO msec (SE 30/S00), T1-weighted 
technique, and TE 90, TR 1S00 (SE 90/1S00), T2-weighted technique , in all cases. Supple­
mentary coronal sections and SE imaging using multiecho (SE 30-120/2000) and inversion­
recovery techniques were used in selected cases . Multisection scans were 8 mm; single 
sections were 10 mm thick . Two signal averages were used in all scanning sequences. 
Spatial resolution was 1 .2-1.S mm. 

CT was performed using GE 8800, 9800, or equivalent third- or fourth-generation scanners: 
1.S-3-mm-thick axial or coronal sections were obtained after a single dose of intravenous 
contrast material in all cases. Metrizamide CT using 1.S mm axial sections with multiple-plane 
reconstruction was performed in two cases. 

Results 

The optic chiasms were enlarged in all five cases of glioma: symmetric in three 
and asymmetric in two (figs. 1 and 2). There was extension into the optic tract in 
two, with compression of the ambient cistern, and displacement of the midbrain in 
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Fig. 1.- Glioma, clinical diagnosis. SE 30/500 images. A, 2-year-old patient, sagittal view. Enlarged 
optic chiasm and nerve (arrowheads ). B, 21-year-old patient, axial view. Symmetric enlargement of optic 
chiasm (arrowheads). 
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Fig. 2.- Glioma, 21-year-old patient, surgical pa­
thology. A, Coronal SE 30/500 image. Asymmetric 
enlargement of optic chiasm (arrow) . B, Coronal re­
formatted metrizamide CT scan confirms enlarge­
ment (arrows) . 

B 

Fig. 3.- Glioma, 10-year-old patient, surgical pa- Fig. 4.-Glioma, 20-year-old patient, surgical pathology. SE 90/1500 images. Sagittal (A) and axial (B) 
thology. Axial SE 30/500 image. OptiC chiasm glioma views. Increased signal of enlarged optic chiasm (arrows) with involvement of optic nerves. 
with extension into optic tract (arrowheads) causing 
some compression of midbrain. 

one case (fig. 3). The lesions were isointense with brain on 
T1 -weighted (SE 30/500) techniques in four cases, becoming 
hyperintense on T2-weighted (SE 90/1500) techniques (fig. 
4). One case was hYPointense on T1-weighted (SE 30/500) 
and hyperintense on T2-weighted images. Hyperintense sig­
na.l in the occipital radiation , presumably the result of exten­
sion of the glioma, was shown in one case (fig. 5). One lesion 
was hyperintense on both T1 and T2 imaging techniques (fig . 

6) because of a hematoma that was surgically verified. 
Enlargement of the optic chiasm was seen in the cases of 

retinoblastoma and postoperative craniopharyngioma (fig. 7). 
The signal of the latter was isointense in all imaging se­
quences. Retinoblastoma was isointense on T1 (SE 30/500) 
and hyperintense on T2 (SE 90/1500) techniques, 

CT scans were abnormal in all cases: the optic chiasm was 
enlarged in six cases; large suprasellar masses inseparable 
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Fig. 5.-Glioma, 10-year-old patient, clinical diag­
nosis. SE 90/1500 sagittal view. Increased signal in 
optic tract (arrows) and radiation (arrowhead). 

Fig. 6.-Hematoma, 37-year-old patient, surgical 
pathology. SE 30/500 sagittal image. Increased signal 
in optic chiasm. (Signal was unchanged on SE 90/ 
1500 image.) 
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from the chiasm were seen in two cases. Three cases had 
contrast enhancement. Extension of tumor beyond the optic 
tract was not demonstrated. 

Discussion 

Technique 

The spatial resolution of MR images is dependent on the 
matrix size, contrast between the optic chiasm and subarach­
noid space, thickness of the sections, and the signal-to-noise 
(S/N) ratio [7-9]. The matrix size may be decreased by using 
a greater number of gradient steps, which unfortunately re­
sults in some decrease in the contrast. The sections may be 
made very thin, at the expense of decreased SIN, which has 
to be compensated by increasing the number of signal aver­
ages. At the magnetic field used in our study, it was found 
that a slice thickness of 8 mm using two signal averages is 
adequate for demonstration of the optic chiasm. Thinner 
sections required unacceptably long scanning times. The 

6 

Fig. 7.-Postoperative residual craniopharyn­
gioma, 15-year-old patient , surgical pathology. A, 
SE 30/500 sagittal image. Enlarged optic chiasm 
(arrow). B, Coronal contrast-enhanced CT scan. 
Irregular optic chiasm (arrows) . C, Sagittal refor­
matted metrizamide CT scan confirms enlargement 
(arrow). 

optimal technique for anatomic evaluation is SE 30/500, which 
in addition provides some T1 data. 

The optimal plane for MR scanning depends on the precise 
location of the lesions. The midline sagittal view provides the 
most sensitive evaluation of changes in size of the chiasm 
and intracranial parts of the optic nerves. Coronal views are 
best for evaluating eccentrically situated lesions. Axial views 
are optimal for examining retrochiasmal spread in the optic 
tract and radiation . Off-lateral sagittal views may be used to 
supplement the other views. Spatial resolution is very similar 
to that of metrizamide CT. 

Lesions of the optic tract are poorly seen on CT scans 
unless there is contrast enhancement and pronounced 
compression of the brain stem . The extent of such involvement 
is shown well on axial MR. 

Contrast 

The signal characteristics of lesions using different imaging 
sequences are sometimes helpful in suggesting the compo-
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nents of optic chiasm lesions. The increased signal in all 
imaging sequences in one case suggested that the lesion had 
contents with short T1 and long T2 relaxation times, which 
are frequently seen with hematoma or fat [10] . The normal 
appearance of the CT scan without an area of fat density is 
compatible with hematoma, which was proved at surgical 
exploration . 

In the other cases the normal or slightly decreased signal 
of the lesion on T1 -weighted (SE 30/500) and increased signal 
on T2-weighted (SE 90/1500) images is nonspecific and is 
caused by tumor infiltration or edema. The TE used in T2-
weighted techniques is sometimes critical in differentiating 
tumor tissue from signal of cerebrospinal fluid (CSF): In one 
case tumor tissue had brighter signal than CSF when TE 90 
was used, but the signal intensities were identical when this 
was increased to TE 120. 

The abnormal signal on T2-weighted MR images bears little 
resemblance to contrast enhancement on CT scans. The 
margins of abnormal MR signal were usually poorly defined, 
but the number of cases studied was too small to make a 
judgment as to the malignant or benign nature of the lesions 
based on the appearance of the MR margins. The ability to 
detect contrast changes in the optic pathways when CT failed 
to show altered attenuation is excellent at the magnetic field 
strength used in this study. The superior spatial and contrast 
sensitivity of MR may be helpful in determining extent of 
disease and suitability for surgical or radiation therapy [11]. 
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